Introduction.
Introduction.
Mammals often show seasonal variation in their reproduction. Sometimes this variation is dramatic, with both sexes limiting their reproductive capabilities to a restricted part of the year. Sometimes this limitation is seen in females, but not in males. Sometimes seasonal variation amounts to only a tendency for females, or both sexes, to concentrate their reproductive activities during one part of the year. Sometimes neither sex exhibits any seasonal tendency ; both exhibit a yeararound breeding capability.
In an ultimate sense, most cases of seasonal breeding reflect variation in a complex of dietary and climatic factors : food, rainfall, and temperature. All physiological processes are limited by the amount of available food. Rainfall and temperature determine plant growth and hence the amount of food available for plant-eating animals, which in turn are eaten by insectivores and carnivores. Temperature can exert more direct effects on reproduction as well. As has been noted many times now, wherever climate and diet vary seasonally natural selection will tend to favor reproduction during whatever season maximizes the potential for success.
Seasonally-changing habitats are the rule on this planet. At the higher latitudes the annual variation in temperature can be extreme. In the tropics temperature varies little but rainfall patterns can be strongly seasonal (Walter, 1971) . Thus the expectation is that most mammals will show at least some seasonal tendency in their reproduction. Three Figure 1 is the fact that a mammal's experience can alter the critical photoperiod to which it reacts reproductively (e.g., Horton, 1984) .
The presumption here is that the development and the functional integrity of the neural and neuroendocrine complexity shown at the core of Figure 1 (Davis, 1953 ; Bronson, 1979) to the rigid use of a circannual timing mechanism (see paper by Karsch in this volume). It is important to remember here that there are innumerable populations of mammals on this planet grouped by taxonomists into over 4.000 species. These species occupy over 50 distinctly different ecological niches (Eisenberg, 1981) in a wide variety of habitats all over the globe. Thus the diversity of strategies for using photoperiodic information in mammals as a whole must be impressive indeed.
Latitude, annual breeding patterns and the use of photoperiod.
The rapidity with which natural selection can alter a population's use of photoperiodic cueing, at least in short-lived animals, has been revealed now in a series of studies with mice of the genus Peromyscus. The many populations of the many species of this genus of rodent exist in all kinds of habitats from coast to coast and from the higher latitudes of the tropics almost to the arctic circle in North America (i.e., from about 15° to over 60° of latitude).
There is immense variation in the annual patterns of reproduction in Peromyscus (Bronson, 1985 (Budde, 1983 Nelson, 1984) . There are many interesting exceptions here, however (Bronson, 1988 (Sadleir, 1969 ; Bronson, 1988) . Figure 2 Figure 3 . Only the northern half of the western hemisphere is shown here, but the presumption is that this scheme, if true, would apply to the rest of the world as well. In any case, this scheme is not meant to be an end in itself. It is only a challenge to other researchers to collect the kinds of information that would either verify or disprove
it.
An assumption inherent in Figure 3 is that mammals cannot use less than one or two hours of annual variation in daylength to modulate their reproduction in the wild. The domesticated and inbred Syrian hamster can do much better than this in the controlled confines of the laboratory, of course (Elliott, 1976 (see Herndon, 1983) . In the absence of more information on this possibility, however, Figure 3 assumes a minimum variation of one to two hours in daylength. (Bronson and Perrigo, 1987) . They probably also routinely modify their critical daylength by experience, again promoting flexibility. Below 30° of latitude most of these animals probably breed purely opportunistically in relation to rainfall (e.g., Dieterlen, 1985 ; Delany and Neal, 1969 ; Lam, 1983) . The capacity to respond reproductively to short daylength probably is carried along as a selectively neutral trait in many of these animals, however, depending upon their evolutionary history.
As far as longer-lived mammals are concerned, certainly pure opportunism can be seen occasionally in the temperate zone. Two examples are the spotted hyena !Crocuta crocuta) in southern Africa (Lindeque and Skinner, 1982) and the red kangaroo !Macropus rufus) in arid Australia (Newsome, 1965 
